Green Communities Act by Lipka, Daniel Michael et al.
Worcester Polytechnic Institute
Digital WPI
Interactive Qualifying Projects (All Years) Interactive Qualifying Projects
April 2013
Green Communities Act
Daniel Michael Lipka
Worcester Polytechnic Institute
John Philip Morrissey
Worcester Polytechnic Institute
Joseph Anthony Botelho
Worcester Polytechnic Institute
Liv Pasqualina Radder
Worcester Polytechnic Institute
Follow this and additional works at: https://digitalcommons.wpi.edu/iqp-all
This Unrestricted is brought to you for free and open access by the Interactive Qualifying Projects at Digital WPI. It has been accepted for inclusion in
Interactive Qualifying Projects (All Years) by an authorized administrator of Digital WPI. For more information, please contact digitalwpi@wpi.edu.
Repository Citation
Lipka, D. M., Morrissey, J. P., Botelho, J. A., & Radder, L. P. (2013). Green Communities Act. Retrieved from
https://digitalcommons.wpi.edu/iqp-all/2290
 0 
 
WORCESTER POLYTECHNIC INSTITUTE 
Making Holden, MA a Green Community  An Interactive Qualifying Project Report Submitted to the Faculty of WORCESTER POLYTECHNIC INSTITUTE  in Partial Fulfillment of the Requirements of the Degree of Bachelor of Science  By:  Joseph Botelho Daniel Lipka John Morrissey Philip Radder  Advisor: Kent J. Rissmiller 
 
 
 
 1 
 
Table of Contents 
List of Tables and Figures........................................................................................................................................3 
Abstract ....................................................................................................................................................................4 
Executive Summary .................................................................................................................................................5 
Background ..............................................................................................................................................................7 
Introduction ..........................................................................................................................................................7 
Criterion 1 – As-of-Right Siting .........................................................................................................................10 
Criterion 2 – Expedited Permitting ....................................................................................................................11 
Criterion 3 – Energy Reduction Plan .................................................................................................................11 
Criterion 4 – Energy Efficient Vehicles .............................................................................................................11 
Criterion 5 – Building Stretch Codes .................................................................................................................12 
The Benefits of Becoming a Green Community ................................................................................................13 
Past Progress ......................................................................................................................................................14 
Methodology ..........................................................................................................................................................15 
As-of-Right Siting ..............................................................................................................................................15 
Expedited Permitting  .........................................................................................................................................15 
Energy Reduction Plan .......................................................................................................................................16 
Energy Efficient Vehicles ..................................................................................................................................16 
Stretch Energy Codes .........................................................................................................................................17 
Home Energy Rating System .........................................................................................................................17 
Passing the Stretch Code ................................................................................................................................18 
Results and Recommendations ..............................................................................................................................19 
Criterion 1 ..........................................................................................................................................................19 
Criterion 2 ..........................................................................................................................................................20 
Criterion 3 ..........................................................................................................................................................21 
Energy Reduction Recommendations ............................................................................................................21 
Town Hall .......................................................................................................................................................23 
Starbard Building............................................................................................................................................27 
Department of Public Works ..........................................................................................................................30 
Gale Free Library ...........................................................................................................................................32 
Recreation Department ...................................................................................................................................34 
Street Lights....................................................................................................................................................36 
Criterion 4 ..........................................................................................................................................................37 
Criterion 5 ..........................................................................................................................................................37 
 
 2 
 
Conclusion .............................................................................................................................................................38 
Acknowledgments..................................................................................................................................................41 
Work Cited .............................................................................................................................................................42 
 
 
Appendix A – Criterion 1 
Appendix B – Criterion 2 
Appendix C – Criterion 3 
Appendix D – Criterion 4 
Appendix E – Criterion 5  
 3 
 
List of Tables and Figures: 
 
Figure 1 Green Communities Designation Map ............................................................................. 9 
Figure 2 How Much Light Do I Need? ......................................................................................... 25 
Figure 3 Lifetime Cost ENERGY STAR Qualified Light Bulbs ................................................. 25 
 
Table 1 Town Hall Energy Use Over The Past 5 Years ............................................................... 23 
Table 2 Town Hall Energy Use From 2006 Report ...................................................................... 23 
Table 3 Light Bulb Conversion Savings ....................................................................................... 25 
Table 4 Town Hall Oil to Natural Gas Savings ............................................................................ 26 
Table 5 Starbard Building Energy Use From 2006 Report........................................................... 27 
Table 6 Starbard Building Energy Use Over The Past 5 Years .................................................... 28 
Table 7 Starbard Building Oil to Natural Gas Savings ................................................................. 29 
Table 8 Department of Public Works Energy Use Over The Past 5 Years .................................. 30 
Table 9 Department of Public Works Energy Use From 2006 Report ......................................... 30 
Table 10 Gale Free Library Energy Use Over The Past 5 Years .................................................. 32 
  
 4 
 
Abstract: 
This Interactive Qualifying Project Report assists Holden, Massachusetts in meeting the requirements of 
Massachusetts’ Green Communities Act. Using the data collected from town officials on energy usage, we are 
able to identify which buildings would be targets to implement energy saving measures. By touring Town 
owned buildings, it became clear that lighting changes are the best way to reduce Holden's energy consumption. 
We demonstrate Holden’s progress on each criterion, and what can yet be done to reach the overall goal. 
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Executive Summary: 
 
Background: 
 An increase in global greenhouse gases, as well as the rising costs of energy has caused many 
individuals and organizations to look into programs to promote the reduction of energy consumption and use of 
alternative energy sources. The Commonwealth of Massachusetts is in many ways leading the way when it 
comes to governments promoting energy efficiency and conservation. One of the programs introduced in 2008 
is the Green Communities Program. This program provides funding to municipalities who commit themselves 
to certain energy reduction and alternative energy criteria. When a municipality becomes eligible, funding from 
the state starts around $125,000 and rises based on its proposed solutions and needs. 
The Criteria: 
 There are five criteria that municipalities are judged by when applying for Green Community Status. 
These are: 
1. As-of-Right Siting – This criterion may be met by a municipality by providing zoning for any of three 
kinds of facilities: renewable or alternative energy generation facilities, renewable or alternative energy 
research and development facilities, or renewable or alternative energy manufacturing facilities. This 
zoning cannot be subjected to unreasonable regulations or require special permitting.  
2. Expedited Permitting – This criterion means that no permits for the “as-of-right" siting take longer than 
a year to be issued. 
3. Energy Reduction Plan – This criterion requires that the town develop a plan to reduce energy usage by 
20 percent over five years. The town must first choose a “baseline” year to measure from. This year can 
be up to three years in the past. Most often the funding that is granted by receiving Green Community 
designation is used to implement the strategies in the energy reduction plan.  
4. Fuel Efficient Vehicles – This criterion requires that the town promise to purchase fuel efficient vehicles 
in the future when replacing old ones. A “fuel efficient vehicle” is based off of the Environmental 
Protection Agency's standards. Many “heavy duty” vehicles are exempt from this requirement because 
of the huge costs and impracticalness of buying a fuel efficient fire engine for example.  
5. Adoption of Stretch Codes – This criterion requires that the town adopt a code that requires new 
construction of homes to use energy efficient standards to reduce the use of energy in homes. The easiest 
way to do this is to pass the stretch code set in the Massachusetts State Building Code. These codes are 
updated every few years where the current “Stretch Code” becomes the regular standard, and a new 
stretch code is created.  
Methodology 
 The group's initial step to move forward with the project was to meet with town officials from Holden to 
determine if the Green Communities program was something they were interested in pursuing, and if it “made 
sense” for Holden. From the two meetings with these town officials we gathered that the Town is pretty 
environmentally conscious, which can be seen in the new public safety building and use of solar panels on the 
Senior Center. Despite this, they had not made an attempt at applying for Green Community designation, and 
expressed some concerns regarding the requirements and feasibility of the Act. They recommended that we 
create a “roadmap” of some kind to help them move forward. Our group then set out to gather information from 
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the Town by analyzing energy usage data, speaking further to town officials and visiting town facilities to try 
and determine just what needed to be done to move forward with each part of the Act.    
Results and Recommendations 
Criterion 1 – According to the Town Building Inspector, Dennis Lipka, Holden has no restrictions on the 
zoning for renewable or alternative generation facilities. Holden also has an area of land that has shown 
reasonable potential for one of the qualifying facilities, solar photovoltaic, for renewable energy or alternative 
energy generation. In order to complete this criterion, Holden needs to write a letter confirming that the Town 
of Holden allows for renewable energy or alternative energy generation facilities on this designated site. 
Criterion 2 – Holden’s current permitting process has rules in place which make most certifications 
occur between 60 and 70 days. These rules established in the Town Bylaws meet the requirements of 
“Expedited Permitting” and thus this criterion. In order to complete the criterion, Holden must send a letter to 
the Department of Energy Resources detailing the Town's regulations and procedure to prove their compliance 
with this criterion.  
Criterion 3 – In order to try to reduce energy consumption in Holden by 20 percent, we traveled to 
different municipal buildings to determine where there are inefficiencies and where upgrading could occur. It is 
while doing this that we came across the 2006 Energy Audit Reports that were very helpful to us in pointing out 
potential energy and cost savings. Some of the common changes that could be made throughout the buildings 
are switching to natural gas heating, installing programmable thermostats and allowing for zone heating, and 
updating all lights to fluorescents or LEDs. Other recommendations we made were to pursue LED streetlights, 
and better insulating the DPW garage.  
Criterion 4 – To complete this requirement the Town of Holden must write a letter promising to 
purchase only fuel efficient vehicles. The strictest standard for this requirement is 29 miles per gallon for a 2 
wheel drive car. The Town already has a list of vehicles that will just need to be kept up to date. 
Criterion 5 – In order to complete this requirement the Town needs to pass a new building code that 
meets the requirements of the Stretch Code. This will have to be put to a vote at a town meeting, and will likely 
require lobbying from the town to convince citizens to pass it.  
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Background: 
Introduction: 
        Green House Gas emissions and the rising cost of energy in the 21st Century led the Commonwealth of 
Massachusetts on a path towards promoting renewable energy and energy efficiency. The clean energy sector is 
the fastest growing in Massachusetts and the Commonwealth is the number one state in the nation for energy 
efficiency policy (Eldridge, 2012).  In order to promote the clean energy agenda, Governor Deval Patrick signed 
the Green Communities Act in July 2008. Statistics show the Green Communities Act is effective in increasing 
growth in the clean energy industry. Deval Patrick stated, 
 
The clean energy industry grew nearly 7 percent in Massachusetts last year, and added thousands of 
kilowatts of renewable generation and thousands of jobs – not by accident but because we passed the 
Green Communities Act and joined the world’s fundamental shift towards efficiency and renewable 
energy (Nash, 2012). 
 
The ambitious Act's goals are to boost energy efficiency in electricity generation and consumption, attain 
the cheapest sources of energy, and to continue to promote the growing clean energy industry. Under the Green 
Communities Act, the law: 
• Requires investor owned utilities to increase investment in energy efficiency measures, which reduce 
demand and deliver savings to customers 
• Mandates the design and implementation of three year energy efficiency plans for gas and electric 
utilities 
• Provides funding for efficiency measures via the auction of power plants’ pollution allowances through 
the Regional Greenhouse Gas Initiative 
• Requires that 15 percent of electricity be supplied by new renewable power facilities by 2020 
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• Establishes a pilot program for utilities to enter into long term contracts with renewable energy 
developers to facilitate financing for the projects and to lock in predictable prices for clean energy for 
customers 
• Encourages green building design through updated codes, training, and assistance (Conservation Law 
Foundation, 2012). 
The Act also promotes the production of renewable energy in Massachusetts through numerous means, 
including: 
• Requiring utility companies to enter into 10 to 15 year contracts with renewable energy developers to 
help developers of clean energy technology acquire necessary financing 
• Promoting “net-metering,” which allows the owners of wind turbines and solar generated power to sell 
their excess electricity into the grid at favorable rates for installations up to 2 megawatts 
• Authorizing utilities to own solar installations for use on customers’ roofs for up to 50 megawatts apiece 
(Beveridge & Diamond, P.C., 2008). 
Under the Act, an incentive program and the Green Communities Division in the Department of Energy 
Resources (DOER) were also established. The Green Communities Division was created to assist the 
Commonwealth's municipalities and other local governmental bodies to reduce energy consumption and costs, 
reduce pollution, facilitate the development of renewable and alternative energy resources, and create local jobs 
related to the building of renewable and alternative energy facilities and the installation of energy efficient 
equipment (Energy and Environmental Affairs, 2012). The Division supplies communities designated as a 
Green Community with grant money to continue with green initiatives. 
        In order to become recognized and designated as a Green Community, a municipality must meet the five 
criteria of the Green Communities Act. It is important to note that communities served by municipal light 
departments can become eligible to participate in the grant program. The communities served by municipal light 
departments need to adopt the renewable energy charge. Holden has adopted the renewable energy charge as of 
2009 (MassCEC, 2012). However, Holyoke is the only community out of the 110 designated as a Green 
Community to be served by a municipal light department.         
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As a group composed of members from different backgrounds, sustainability and green initiatives have 
brought us together to investigate the implementation of the Green Communities Act. In our Interactive 
Qualifying Project (IQP) we hope to pursue the overall goal of assisting, in any way possible, Holden, 
Massachusetts in becoming a Green Community. In choosing to work with the Town of Holden, we wanted to 
remain local to be able to witness changes that we may have instilled in the Town. One of our members has also 
been a resident of Holden for nearly twenty years, and with family members in the local government, Holden 
seemed a reasonable and feasible choice for the project site. 
 The following criteria need to be met in order to become designated as a Green Community. 
 
  
Figure 1 
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Criterion 1 – As-of-Right Siting: 
        Criterion 1 may be met by a municipality by providing zoning for one of three kinds of facilities: 
renewable energy generation facilities, renewable or alternative energy research and development facilities, or 
renewable or alternative energy manufacturing facilities. “As-of-right” is defined as siting that provides for the 
allowed use of these facilities and does not unreasonably regulate, or require a special permit or variance. “As-
of-right” development projects that meet local zoning bylaws as well as state and federal laws cannot be 
prohibited. 
 In meeting the requirement for a renewable or alternative energy generation facility, the technology 
selected must be practicably available. It can be met by providing minimum requirements, depending on the 
type of project. For example, if a municipality provided zoning for an on shore wind turbine, the site must have 
applicable wind to generate a minimum of 600 kW. For a solar photovoltaic system, the minimum power output 
requirement is 250 kW (Department of Energy Resources, 2012). 
 An example for adopting the “as-of-right” siting occurred in Blandford with the implementation of a 
wind energy facility. In March 2009, the Department of Energy Resources (DOER) completed its Model As of 
Right Zoning Ordinance or Bylaw: Allowing Use of Wind Energy Facilities. Under the bylaw, the designated 
locations where wind energy facilities are sited “as-of-right” may be specified within a particular zoning district 
or as an overlay district. In order to qualify under the first criterion, the height and generating capacity must be 
rated with a capacity of at least 600 kW. These were considered in finding a location with applicable wind 
speeds. The wind power was practically available in three preliminary sites with a definite location at Blueberry 
Hill. The 400 foot tall, 1.5 megawatt wind turbine was approved in 2010 and produces 3,000 megawatt hours of 
electricity annually. This amount of power is estimated to power about 400 households with clean energy 
(Blandford Wind Turbine Moves Forward, 2010). 
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Criterion 2 – Expedited Permitting: 
        Criterion 2 applies to the facilities subject to the “as-of-right” siting of Criterion 1. A municipality must 
adopt an expedited application and permitting process that may not exceed one year from the date of initial 
application to the date of final approval. The municipality must have rules such that the decisions governing 
permits for the “as-of-right” facilities can be completed within one year. The standard process is different only 
in that it has the possibility to take more than one year (Department of Energy Resources, 2010). 
Criterion 3 – Energy Reduction Plan: 
The third criterion of the Green Communities program is a core part of the Act. Its success directly 
depends on the success of the other criteria of the Act. For a community to successfully implement an energy 
reduction plan, it must first establish its baseline energy use by compiling the energy usage for buildings, 
vehicles (both exempt and non-exempt), street lighting, and water pumping (Department of Energy Resources, 
2012). There are buildings and utilities exempt from the cumulative baseline, such as regional school buildings. 
The expectation is that the baseline year will be the current year, but a town is allowed to set its baseline back 
three years. Towns are required to use energy monitoring software to establish the town’s energy consumption 
over time. Useful software includes the DOER’s own MassEnergyInsight program, Energy Star Portfolio 
Manager, and ICLEI software. A municipality must then create its plan to reduce this baseline energy 
consumption by 20 percent in five years. Furthermore, the municipality must report annually its success in 
reducing energy consumption. If the community does not lower its consumption by 20 percent in five years, it is 
not immediately barred from continuing as a Green Community – it need only demonstrate that they have done 
everything reasonably achievable to lower their energy use. The energy reduction plan has been shown as one 
of the most difficult criteria for towns to implement because of the time and effort that must be expended 
(Kajano, Kellogg, McCarron, & Osley, 2010).  
Criterion 4 – Energy Efficient Vehicles: 
The fourth criterion involves the adaptation of fuel-efficient vehicles in the near future. The EPA has 
documented that burning oil contributes carbon dioxide to the atmosphere in a 20-to-1 ratio to the quantity of oil 
burned (United States Environmental Protection Agency, 2013). Reducing a town’s carbon footprint through 
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efficient vehicles has a positive impact on the environment and saves money in the long run. The DOER 
specifies the mile per gallon requirement by type of car, so that full-size trucks adhere to looser regulations than 
sedans. The requirements for this criterion are adjusted as more fuel efficient vehicles become common in the 
market. Larger cities with limited budgets can find this criterion daunting because it is expensive to replace 
town vehicles. Many town vehicles are actually exempt from this criterion, including heavy duty vehicles 
weighing over 8,500 pounds, fire engines, ambulances, police cruisers, passenger vans, and cargo vans. 
However, the passenger van, police cruiser, and cargo van exemptions are subject to change as fuel-efficient 
alternatives become commercially available (Department of Energy Resources, 2012). 
Criterion 5 – Building Stretch Codes: 
Criterion 5, as stated in the Green Communities Act, says “a municipality must require all new 
residential construction over 3,000 square feet and all new commercial and industrial real estate construction to 
minimize, to the extent feasible, the life cycle cost of the facility by utilizing energy efficiency, water 
conservation and other renewable or alternative energy technologies” (Department of Energy Resources, 2012). 
This criterion was implemented for energy efficiency in private construction, both residential and commercial. 
For a municipality to meet this requirement it must pass an appendix to its building code that sufficiently meets 
the standard in the Green Communities Act. The most common way for a city or town to do this is to adopt the 
Board of Building Regulations and Standards Stretch Code (780 CMR 115.AA). This Stretch Code is an 
appendix to the Massachusetts State Building Code that gives a more energy efficient alternative to 
municipalities. This Stretch Code provides standards that builders must adhere to, with the basic idea of 
reducing energy use of a structure by 20 percent compared to an average structure under the original building 
codes. Massachusetts updates its building code every three years to coincide with the updated international 
building code. When this update occurs the stretch code is updated by the International Energy Conservation 
Code to meet new requirements more like the building code to be used in the next cycle. While the standards of 
the Stretch Code are tighter than current state building codes, the means are more flexible. Each aspect of new 
construction is not required to meet a certain standard; rather the overall energy reduction is the only standard. 
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This gives builders the freedom to accomplish energy reductions in any way they see fit (Department of Energy 
Resources, 2011).   
The Benefits of Becoming a Green Community: 
Becoming a Green Community brings with it both environmental and economic benefits. Environmental 
benefits are pretty straight forward. A reduction in energy is better for the environment. By reducing energy 
consumption by 20 percent, acquiring fuel efficient vehicles, or adopting more energy efficient building codes, 
a municipality decreases the amount of resources used, thus helping out the environment. The Green 
Communities Act itself looks to bring environmental benefits equal to taking 876,000 cars off the road, or by 
recycling 1.65 million tons of waste instead of putting it in a landfill (Henriquez, Silva, & Szafarowicz, 2012).  
     Just as reducing resource consumption helps the environment, it also helps out towns economically. The 
best part about becoming a Green Community is that each municipality receives money to implement solutions 
that can ultimately help it save money. When the state designates a town as a Green Community, it also attaches 
an initial amount of grant money that can be used to implement the green solutions proposed in the energy 
reduction plan. This amount is calculated by a formula that starts with a base grant of $125,000 and increases 
based on income per capita, population, and energy production up to $1 million (Department of Energy 
Resources, 2011). In 2011, Massachusetts spent $3.8 million in grant money on the Green Communities 
program (Department of Energy Resources, 2012). Examples of towns which have received funding include 
Auburn with $165,550, Belchertown with $160,917 and Greenfield with $202,066. A specific example of how a 
town has used its Green Communities grant money is in Truro where they outfitted four out of eight of their 
police cruisers with IdleRight Fuel Management Systems. These systems allow police cruisers to be parked and 
have their engines off, but still have their lights on. This is especially useful on construction site detail. Truro 
used approximately $2,000 of its $141,200 to outfit the four vehicles, and is expected to save 1,768 gallons of 
fuel annually, or $7,072.  
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Past Progress: 
With over 100 designated Green Communities, there is plenty of information on the successful plans and 
actions taken to gain Green Community status. An IQP project was completed in March of 2012 for the Town 
of Charlton, Massachusetts to help complete its application for Green Community status. Although Charlton has 
not officially completed the necessary requirements, the steps taken by the project team provided us with a 
valuable starting point to begin our work with Holden. Holden has unique circumstances in that it has a 
municipal light department instead of an investor owned utility company that provides power to the town. To 
date only one other town operated by a municipal light department has become a Green Community, which is 
Holyoke. This is not a major concern as the steps are very much the same as other towns. Another valuable 
resource is the energy reduction plans of many towns of similar size to Holden. All the ideas implemented by 
other towns give Holden many options to reduce its own energy, including insulating town buildings like in 
Scituate, replacing lights with high efficiency LEDs such as in Easthampton, or switching HVAC units with 
more efficient models like in Easton (Department of Energy Resources, 2012). Although many towns have 
adopted the Stretch Code appendix, it has proved difficult in some communities. Presentations that were given 
to towns that eventually adopted the Stretch Code are available online at the Department of Energy Resources 
website. All these past projects and plans are a big help in making Holden’s application easier. 
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Methodology: 
 The initial objective in moving forward with this project was to gauge the interest of leading Town of 
Holden officials in becoming a Green Community, if they saw it a foreseeable goal. As a group, an interview 
was conducted with the Holden Municipal Light Department Director, Jim Robinson, the Acting Town 
Manager, Jacquelyn Kelly, the Department of Public Works Director, John Woodsmall, and the Director of 
Town Growth Management and Building Inspector, Dennis Lipka. Based on this first interview, these members 
of town government were interested in the Green Communities Act, however, each holds many responsibilities 
that occupy their time and limit their ability to find time to pursue the goal of Holden becoming a Green 
Community. They suggested that as an IQP group, we create a “road map” or plan that would outline the paths 
to pursue. 
As of Right Siting: 
In regards to the five criteria, Holden has already met the “as-of-right” siting for renewable energy or 
alternative energy generation. Jim Robinson informed the group during the meeting that a plan to construct a 
private solar photovoltaic farm was considered. In the decision to have such an energy generating facility, the 
area where it would be built would meet the “as-of-right” zoning criteria. Unfortunately, the plan to actually 
construct the solar photovoltaic farm will not move forward. Mr. Robinson said that the solar plant could not be 
built without an upgrade to the lightly loaded system circuits. 
To meet the first Criterion, Holden would need to submit a letter that includes the zoning bylaws, with 
important zoning definitions, the zone selected as of right, yield calculations, and any documentation supporting 
the existence of available vacant space for the facilities. 
Expedited Permitting: 
Holden also meets the expedited permitting process criterion under the Green Communities Act. Under 
the Town’s bylaws, Chapter 7.4 Rules and Regulations for Zoning Board, “If an application is granted by the 
Board (zoning), all permits necessary for the prosecution of the work shall be obtained and construction shall be 
commenced within one year from the date of grant thereof.” By submitting a letter to the Department of Energy 
Resources that includes the zoning area for the “as-of-right” siting and information regarding the time frame for 
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permits, Holden can meet the first two criteria of the Green Communities Act.  
Energy Reduction Plan: 
To successfully draft an Energy Reduction Plan, we gathered energy usage data in all departments from 
the Town of Holden. This included street and traffic lighting, drinking water, wastewater treatment, pumping 
stations, municipal buildings and vehicles, and open spaces municipality owned (Department of Energy 
Resources, 2012). Energy usage software is a useful tool in recording this data. To acquire the water and sewer 
usage in Holden, we counted the number of treatment plants and pumping stations in the town. To calculate the 
usage of municipal buildings we acquired a list of non-exempt buildings in Holden, such as the Gale Free 
Library and Town Hall. From this point, we used software to calculate their combined MMBtu usage. For 
vehicles, we similarly acquired a list of municipally owned vehicles, and calculated the MMBtu usage by 
looking at each vehicle model separately. 
All of this information must be detailed and “…provided on an MMBtu (Million British Thermal Units) 
basis” (Department of Energy Resources, 2012). The energy usage recorded must also keep track of the fuel 
type expended: electricity, natural gas, fuel oil, propane, gasoline, or diesel. Holden must also choose a baseline 
year, which can be up to two years before the application year. For five years following the application year, the 
Town of Holden must submit statistics about its energy use. At the end of these five years, Holden must have 
reduced its energy by 20 percent, or at least be able to show that it did everything reasonably possible to reduce 
energy consumption, in order to qualify as a Green Community. 
Energy Efficient Vehicles: 
In order to pass the fourth criterion, a municipality must create an inventory of its fleet of vehicles, and 
adopt a policy calling for the buying of fuel efficient vehicles. We worked with the Town to come up with an 
inventory of exempt and non-exempt vehicles. This included police cruisers, fire trucks, administrative vehicles 
etc. Once we had this inventory we could determine which vehicles are exempt, and which vehicles already 
meet the fuel efficiency standards. The latest standards are from March of 2012 and are: 
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2 wheel drive car: 29 MPG 
4 wheel drive car: 24 MPG 
2 wheel drive small pick-up truck: 21 MPG 
4 wheel drive small pick-up truck: 19 MPG 
2 wheel drive standard pick-up truck: 17 MPG 
4 wheel drive standard pick-up truck: 16 MPG 
2 wheel drive sport utility vehicle: 21 MPG 
4 wheel drive sport utility vehicle: 18 MPG 
Hybrid or electric vehicles in these vehicle classes will meet these criteria, and standards are based on the 
combined city and highway standards from the EPA (United States Environmental Protection Agency, 2013). 
Stretch Energy Code: 
 The Stretch Energy Code is an appendix to Massachusetts State Building Code which towns can adopt 
as a more energy efficient alternative. It is based on requiring all new residential and commercial buildings to 
reduce energy usage by 20 percent. The exact standards vary based on square footage and building type. A town 
can adopt the code at a town meeting with a majority vote.  
 Commercial construction has many exceptions to the code including buildings of 5,000 square feet or 
less, “specialty buildings” of 40,000 square feet or less, and renovations. Specialty buildings are buildings such 
as supermarkets, warehouses, laboratories and other high energy use facilities. All construction under the code 
must meet the 20 percent energy reduction using known energy performance models.  
Home Energy Rating System 
In residential construction, a Home Energy Rating System (HERS) is used which rates homes on energy 
efficiency. The system uses ratings compiled by a specialized HERS rater. Energy models are made based on 
structure insulation, HVAC efficiency, lighting, and structure sealing. These models give a building a score-
with a lower score being a more efficient building. To comply with the Stretch Energy Code, a home less than 
3,000 square feet needs a score of 65 or below while a home of 3,000 square feet or more needs only a score of 
70 or lower. Additions will be held to the same requirements for all new construction to the building. 
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Renovations are the exception requiring a rating of 80 for homes less than 2,000 square feet and 85 for homes 
of 2,000 square feet and larger.  
Passing the Stretch Code 
 Information sessions can be held at town meetings to inform the people of Holden to the benefits of 
building under the Stretch Code. The obvious and primary benefit is long term energy savings which equates to 
financial savings. In addition, rebates are offered for builders under the ENERGY STAR incentive and HERS 
reimbursement. Presenting this information to builders and contractors in the Town of Holden will substantially 
help in passing the Stretch Code. 
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Results & Recommendations 
Criterion 1 
 Holden met Criterion 1 of the Green Communities Act when it proposed the site for the solar 
photovoltaic installation. To qualify as a Green Community, the Town’s bylaws must permit a qualifying 
facility “as-of-right.” The “as-of-right” zoning allows a landowner or developer to build a qualifying facility 
without the need of a discretionary permit. Such qualifying facilities include renewable energy or alternative 
energy generating facilities, manufacturing facilities, or research and development facilities. The land available 
for one of these facilities must be at least 50,000 square feet and the construction is possible.  
 Town of Holden Bylaw Chapter 7.1 and Massachusetts General Laws Chapter 40a establish the zoning 
districts in the Town and the qualified uses for each zoning district. Holden provides for Industrial Districts, 
Commercial Districts, and Residential Districts. Except as provided in the Zoning Enabling Act or in this 
bylaw, no building, structure, or land shall be used except for the purposes permitted in the district. However, 
Chapter 40a exempts solar photovoltaic installation from local zoning restrictions. Under Chapter 40a: 
 
 No zoning ordinance or by-law shall prohibit or unreasonably regulate the   
 installation of  solar energy systems or the building of structures that    
 facilitate the collection of solar energy, except where      
 necessary to protect the public health, safety or welfare. 
 
With regards to the zone selected for the now scrapped solar photovoltaic farm, this zone would qualify 
“as-of-right.” According to the Town Building Inspector, Dennis Lipka, Holden has no restrictions on the 
zoning for renewable or alternative generation facilities. There is no zoning bylaw prohibiting such facilities. 
The area has shown the potential possibility for one of the qualifying facilities, solar photovoltaic, for renewable 
energy or alternative energy generation, and a special permit is not needed. The zone specified for the allowed 
use of renewable energy generation. The area also provided a realistic and practical opportunity for solar 
energy.  
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  To comply with this criterion, Holden will need to obtain a letter confirming that the Town of Holden 
allows for renewable energy or alternative energy generation facilities on the designated site. In addition, the 
letter needs to provide yield calculations for a generating facility and account for the height, floor area ratio, 
setback, parking, and other limits on building size, and any documentation regarding available sites. The letter 
must include documentation that the construction of a facility of at least 50,000 square feet is possible. 
Criterion 2 
With regards to the Town of Holden permitting procedures for building permits, planning and zoning 
permits, and conservation permits, all the applications have a statutory review period and/or advertising 
deadlines which affect the timeline for permitting. Planning and Zoning Permits are regulated by the State 
Zoning Act, Chapter 40a, and Holden's Town Bylaw Chapter 7.4 Rules and Regulations for Zoning Board. 
Applications must be heard within 65 days, but the advertising of a public hearing requires two legal notices in 
a newspaper of general distribution. Depending on the times for the committees, most public hearings take 30 to 
45 days to schedule. The Town must issue and record the decision of the Zoning Board with the Town Clerk 
within seven days. After the recording by the Town Clerk, there is a 20 day appeal period. Once the decision is 
filed, “all permits necessary for the prosecution of the work shall be obtained and construction shall be 
commenced within one year from the date of grant thereof,” in accordance with Chapter 7.4.  
 Conservation is similar to planning but the time lines and abutter notifications are different. If the 
construction of an “as-of-right” facility affects protected water resources under the Wetlands Act, an application 
and permit is also required under Holden's Conservation Commission Wetlands Bylaw. Once an application is 
submitted, the Conservation Commission commences a public hearing upon receiving the application. “If the 
Commission, after a public hearing, determined that the activities which are subject to the permit application or 
the land and water uses which will results there from are likely to have a significant individual or cumulative 
effect upon the resource area values protected by this bylaw, the Commission within 21 days of the closing of 
the hearing, shall issue or deny a permit for the activities requested” (Town of Holden, 2011). 
 In the end, from the time an application is filed with the Town Clerk to the certification of the decision 
and its recording, usually 60 to 70 have elapsed. Controversial projects may have multiple public hearings, 
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requests for more information, or the town professional staff may require independent third party review. The 
established permitting procedures under these two Town bylaws and reliance upon them can be used to meet the 
one year requirement for the “as-of-right” facilities in pursuing the Green Communities designation. To fully 
meet the Criterion, Holden must submit a letter to the Department of Energy Resources to confirm that the 
Town’s rules and regulations do not preclude the issuance of an expedited permitting decision within one year. 
The letter must outline the approval procedures and timing of the decision from the bylaws. 
Criterion 3 
Energy Reduction Recommendations: 
The Energy Reduction Plan and data gathering requirement needed to fulfill Criterion 3 of the Green 
Communities Act, as outlined before, require the most effort on the part of the IQP group as well as the Town 
officials. The first necessity was to compile a list of municipally owned vehicles and buildings along with a 
summary of their natural gas, fuel oil, electricity, and gasoline usages. Through various and numerous email 
exchanges between the IQP group, Ms. Isabel McCauley, the Senior Civil Engineer at the Department of Public 
Works, and Jim Robinson, the General Manager of the Holden Municipal Light Department, the group was able 
to obtain the necessary information on building and vehicle energy consumption for the past five fiscal years 
starting in 2008. From this raw data, the largest consumers of electricity, gasoline, and heating oil were 
identified. These buildings include: Holden Public Safety Building, the Holden Senior Center, the Department 
of Public Works at various locations, the Gale Free Library, the Holden Municipal Light Department, the 
Holden Pool, the Town Hall, and the Starbard Building. 
It is important to note that the Holden Public Safety Building is a state of the art facility that is just over 
two years old. The facility is equipped with a ground source, open loop, geothermal system for heating and 
cooling, high efficiency air handling units, and high efficiency lighting and appliances. This building is already 
energy efficient and will not be looked upon by the group to attempt to reduce its energy consumption. To 
address possible areas for energy reduction, the group met with Isabel McCauley and Dennis Griffin from the 
Department of Public Works, and Denise Morano from the Recreation Department to get a better assessment of 
the buildings of high energy usage. The buildings that will be targeted for improved efficiency measures are the 
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Gale Free Library, the Department of Public Works, the Town Hall, the Starbard Building, and the locations 
under the control of the Recreation Department. 
 The Town of Holden has undergone an Energy Audit for various buildings, including the Department of 
Public Works, Gale Free Library, the Starbard Building, and the Town Hall in 2006. Reports of these audits 
were provided to the group, which identified the inefficiencies in each building and possible corrective 
measures to be undertaken. While this data may seem dated, the value of the information provided is relevant to 
compare with data of the past five fiscal years to determine if corrective measures were taken. 
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Town Hall:  
Current Status 
  The Town Hall is a historic building, built in 1836, that was refurbished from an old town meeting hall 
to offices and an auditorium area upstairs. The ground floor contains office spaces for the Department of Public 
Works officials, the Town Clerk, and the Director of Town Growth Management. The upstairs is an auditorium 
that operates as a meeting place for selectmen meetings and other board and committee meetings. This area is 
used approximately twice a week. Overall, the building operates an average forty hours per week, with 
additional meetings held throughout the week in the upstairs auditorium area.  
In the 2006 Energy Audit Report, the main issues that needed to be addressed were the lighting system 
and the heating system. From this report the annual electrical use for the Town Hall was 138.90 MMBtu. Using 
MassEnergyInsight software, the electricity over the past five fiscal years for which the group has data averaged 
about 115.04 MMBtu. It is evident that corrective measures concerning the lights and electricity were addressed 
since the 2006 report. 
 
 
 
 
 
 
  
Table 1 
Table 2 
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From an investigative walk through of the building, it was noted that the office equipment, such as 
computers, fax machines, copiers, and refrigerators were all fairly up to date. It was also noted that some of the 
energy corrective measures that were mentioned in the 2006 Energy Audit Report were being implemented, but 
not all of them. What was still left undone was to insulate the heating pipes, update the boiler system, and to 
further convert to more energy efficient lighting. The lighting system still has some incandescent lights within 
it, but fluorescent lighting is also being utilized, which is an energy saving measure. The issue still left open 
from the report was the heating. The Town Hall has a problematic, outdated heating control. There is only one 
thermostat for the entire downstairs offices, with old iron floor radiators used to graduate heat. There is 
currently one Peerless Steam Boiler that was manufactured in 1995 with an 80 percent efficiency rating. As the 
group walked through the offices, it was clearly evident that there existed a gradient of temperature differences 
within each office. When we did this walk through on March 21st, one employee had her window opened 
because the room was too hot.  
Actions 
 With regards to energy saving measures to reach the 20 percent reduction required for the Energy 
Reduction Criterion, corrective actions still need to be put into place in the Town Hall. Measures to further be 
taken include replacing the lights that are still incandescent and upgrading them to fluorescent or even LED 
lights, installing more effective lighting schemes, and changing lighting schedules. Newer lighting systems can 
provide the same lighting with less electricity and reduce energy costs.  
 One important improvement for the efficiency of the Town Hall would be with regard to the heating 
system. The current oil boiler should be upgraded. It was mentioned, by Dennis Griffin of the Department of 
Public Works, that the Town is looking to convert to gas, which is possible because a gas line runs along Main 
St. The reason to replace the boiler would be to convert to gas and to create zone control heating in the building 
and have more control over the set point temperatures. Each office temperature level can be regulated and 
implementation of programmable thermostats would also be beneficial. Along with improved HVAC 
equipment, the hot water or steam heat piping should be insulated. Un-insulated piping causes unnecessary heat 
loss and reduces the efficiency of the system.   
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Figure 3 
Cost Benefit 
 Simply switching from incandescent to compact fluorescent can produce an energy savings of seventy 
five percent. Newer lighting systems can provide the same intensity of light while using less electricity. 
Replacing the rest of the incandescent lights with compact fluorescent bulbs will provide the same quality, 
lumen output, but at a reduced lighting cost. According to Energy Star rated lights, “you can save about $6 per 
bulb or about $14 a fixture annually on your energy bill. The new light bulb standards only require bulbs to be 
25% more efficient that leaves a lot of savings on the table” (ENERGY STAR). 
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 Based on the information gathered about electric usage and oil consumption, the energy savings that 
would have a significant impact on the Town Hall would be the conversion of the incandescent lights to 
compact fluorescent lighting fixtures and an upgrade to a natural gas boiler. It was noted that the electric 
consumption has decreased when compared to the 2006 Energy Audit Reports, but incandescent lights were still 
in place. A switch from a 40 Watt incandescent to a 9 Watt compact fluorescent would save annually 91 kWh, 
or 0.31 MMBtu of energy. A switch from a 60 Watt incandescent to a 13 Watt compact fluorescent yields an 
energy savings of 137 kWh, or 0.47 MMBtu of energy. The number of lights needed to still be converted was 
not counted. These numbers provide an estimate for the amount of energy savings if a single light bulb was 
changed.  
 With regards to a new boiler, the conversion to a high efficiency natural gas system could provide 
annual savings of fifty percent on heating bills due to the lower natural gas prices compared to oil. Over the past 
five fiscal years, the Town Hall consumed on average 4326.3 gallons of oil for heating purposes. Based off a 
four year average of $3.26 per gallon, this amounts to an estimated $14,100 dollars per year in oil costs. 
However, a conversion to natural gas will provide economic savings, as shown in the following statistics. 
According to data from NSTAR, with the cost of new equipment, materials, and labor, a new steam heat boiler 
would cost $7500. The conversion to a natural gas boiler would pay for itself in just over one year.  
 
  
Table 4 
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Starbard Building:   
Current Status 
 The Starbard Building is a municipal building built in 1797, located next to the Town Hall on Main 
Street. The building is used for administrative town functions and includes the Town Manager’s office. The 
building was built originally as a residential house, then turned into a club before becoming what it is now. The 
building operates from 8:00AM to 4:00PM on weekdays, and occasionally individual offices will be operated 
overtime.  
  According to the 2006 Energy Audit that was conducted on the building, the main sources of energy 
savings were updating the lighting to new efficient fluorescent lights, replacing the HVAC system, and 
installing programmable thermostats in the facility. At the time, the facility was using 1,262 gallons of oil and 
55,200 kWh’s of electricity. This amounted to a cost of about $10,804. 
 
 
 
 
 
  
Since then, the Starbard Building has seen upgrading in most of the lighting to efficient fluorescent 
lights. Lights tend to be replaced as needed, meaning that they usually are only updated when the old lights burn 
out. The heating system currently uses an oil fire steam system, using a nine year old boiler. The building still 
lacks any kind of zone heating, and is generally heated between 68 and 72 degrees Fahrenheit. There are plans 
to convert the building to gas in the near future. The building also now has air conditioning units for the 
building. There are two AC units outside and 2-3 window mounted AC units. The building also houses an IT 
room upstairs which has its own central air conditioning and a back-up window mounted unit in case of failure. 
People also bring in their own space heaters and portable fans to work.  Some of the windows were replaced 
about 10 years ago, however because of historical reasons they were not replaced with the most efficient 
Table 5 
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windows. This is the same reason why there is a lack of sufficient insulation in the walls of the building. There 
cannot be any exterior changes to the building, and any internal solution would require a lot of relocation and 
hassle for employees. According to our data received from Holden, in 2012 the Starbard Building consumed 
1,152 gallons of oil and 59,840 kWh’s of electricity.  
 
 
 
 
Actions 
 The first recommendation is to go forward with the plan to install natural gas heating into the building. 
During this transition, installing some kind of zone heating and programmable thermostat system would be 
extremely beneficial for the building. Having thermostats that will automatically lower the heat during hours of 
non-operation can go a long way to lowering heating costs. This could also reduce the use of personal heaters or 
fans. With the addition of natural gas and zone heating, it should also be noted that the pipe insulation for the 
heating system should be finished as well, as not all the pipes are insulated. 
 A second recommendation is to look into replacing incandescent and fluorescent lighting with LED 
lights. LEDs are becoming cheaper to buy, are more efficient and last much longer than fluorescent lights. This 
cuts down on energy and replacement costs, while providing excellent lighting. These changes should be done 
proactively instead of reactively as well. Another addition that could help save energy is introducing motion 
sensors for certain areas of the building. 
 A third recommendation regards the IT room on the third floor. The key to that room is maintaining a 
cool temperature for the servers and other equipment in there. A simple act of keeping the shades closed when 
the room is not in use can help naturally keep that room cooler. Open window shades allow radiation heat from 
the sun to warm the room, kind of like a green house. By closing shades the load on the AC units can be 
reduced. 
Table 6 
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Cost Benefit 
One of the biggest benefits for the Starbard Building will be converting from oil to a natural gas heating 
system. The table below illustrates the cost savings per year after switching from oil to natural gas. 
 
  
 
 
 
 
 
 
 
In terms of actual “energy” reduction, switching from oil to natural gas will lower the building’s energy 
usage by approximately 15 MMBtu. The oil account would change from using 175.04 MMBtu to a natural gas 
account of 160.13 MMBtu. According to the 2006 Energy Audit Report, installing programmable thermostats 
would cut about 7.76 percent of electric usage and 47.62 percent of oil usage. Applying this same percentage 
reduction to a natural gas system, only 76.257 MMBtu of natural gas is used per year, and 173.77 MMBtu in 
electricity is used per year. So far this is a 31.12 percent reduction in energy usage. 
 The next step would be to go through the building and see where switching bulbs to either fluorescent or 
LED lights makes sense. While the majority of the building was using fluorescent lights, exploring LED options 
could be beneficial energy wise. A 40 Watt incandescent is about equal to an 8-9 Watt LED. It also makes sense 
cost wise as LED lights last up to 3 times longer than compact fluorescents. As stated earlier, a switch to 9 Watt 
incandescent saves 0.31 MMBtu annually. Switching 5-6 incandescent lights could save 1.86 MMBtu. 
 In summary, converting from oil to natural gas, inserting programmable thermostats, and switching out 
what remaining lights need to be switched out would result in the building using 248.257 MMBtu per year, 
which is about a 32 percent reduction in energy use. 
Table 7 
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Department of Public Works Garage:  
Current Status 
 The Department of Public Works garage is located at 87 Adams Road in Holden. It was originally 
designed to be a temporary structure over 50 years ago but has been refurbished with slight modifications to 
become a permanent home for the maintenance and repair of public works vehicles. It is operated year round 
seven days a week during normal business hours unless under emergency weather conditions.  
 From the 2006 Energy Audit Report, the building used 216 MMBtu of electricity and 1,580 MMBtu of 
heating oil. The recommendations in the report show an estimated savings of 49 MMBtu of electricity and 
611.67 MMBtu of oil which would mean the totals now should equal roughly 167 MMBtu of electricity and 
971 MMBtu of heating oil. According to the data gathered for the past five years of usage, the DPW garage has 
averaged a higher total of electricity than in 2006 of 236 MMBtu which could be due to many factors such as 
increased use of the facility. The heating oil average over the past five years has gone down to 1,345 MMBtu 
per year from the 2006 study which shows the more efficient burner and heating system that was installed 
reduced the overall usage.  
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Actions 
 Recommendations from the 2006 Energy Audit Report were partially carried out with more efficient 
fluorescent lighting installed in most of the fixtures and an upgrade to the heating system. Further actions 
recommended in the 2006 Audit could be taken, such as upgraded controls on the heating boiler which could 
save 94 MMBtu per year, electronic ballasts on all fluorescent fixtures which could save 32 MMBtu per year, 
and the switch from oil to natural gas will quickly show savings as natural gas is much more efficient in the 
forced air heating used in the garage.  
Cost Benefit 
 Upgrading the controls on the HVAC system in the garage is estimated to cost only $375 and would 
save up to $1,360 per year. Additionally, insulating the heating and HVAC distribution pipes is estimated to 
cost $2,670 and would save about $570 per year. Insulating the entire structure could provide the largest amount 
of savings, but would require more time and cost more to fully install all necessary features. ENERGY STAR 
estimates that upgrading insulation in a facility such as the DPW Garage would save up to 25 percent of the 
energy used, and since the garage is operating with almost no insulation, the savings could reach twice as high. 
(ENERGY STAR) 
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Gale Free Library:  
Current Status 
The Gale Free Library is a municipal building located by the Town Hall on Highland Street. The library 
was built in 1888, and a newer, more energy efficient section was added in 1989. The old section of the building 
is historic and cannot be altered. The building is used to hold books, read, study, and host children’s classes. It 
is open from 9:30-5:30 on Monday, Wednesday, and Friday. In addition, it is open from 9:30-8:00 on Tuesday 
and Thursday, and 9:00-4:00 Saturday.  Most of the building operates on the first floor, but there is a children’s 
section upstairs and additional storage downstairs.  
 From a walkthrough of the building, it was observed that the structure is relatively efficient in 
comparison to other Holden municipal buildings. The heating system is up to date and the boiler is five years 
old. The temperature in the library was comfortable, not too hot or cold in any particular room. It seemed to be 
between 68 and 72 degrees Fahrenheit. This means there is likely well regulated zone-heating in the library. The 
PCs, monitors, copy machines, and fax machines should be turned off each night. The lighting was updated 
during renovations, but was not particularly efficient or practical. The lights in the Gale Free Library are not 
efficient, elevated to the point of being hard to replace, and highly diffused. The bathroom lights appeared to be 
on switches where they might benefit from sensors instead. Predictably, gas usage in the library spikes during 
the winter and is the primary use of energy in the building by a wide margin. In 2012, the annual electrical 
usage in the building was 160,080kWh and 5,480 gallons of oil were consumed. 
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Actions 
The main recommendation to reduce energy usage in the library is to change the lighting on the main 
floor in particular. The lights hang far too high with no easy way to reach them costing the town money every 
time they need to be changed. This problem could be fixed with a pulley system. In addition, the lights are very 
bright and not particularly efficient, yet there are many of them on at once being diffused, and light is let out 
above. In addition, bathroom lights could be switched to sensors, and the foyer and parking lot lights could be 
turned off at night. Machines (computers, faxes, monitors, etc.) should be turned off at night as well. 
The library is mostly up to date in terms of everything but lighting. Lights in the Gale Free Library could 
be upgraded to LEDs which, in addition to being more efficient than fluorescent or incandescent bulbs, last 
longer. An LED can pay for itself over an incandescent bulb in just three years due to the increased longevity 
and efficiency. This longer lasting bulb would also save the money spent by the Town of Holden each time one 
of the high-hanging bulbs must be replaced in a complicated fashion. Another option to reduce cost would be to 
modify the wires holding the lights into pulleys, saving time as well.   
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Recreation Department:   
Current Status 
 The Recreation Department Building is an old two story house that has been converted into use by the 
Recreation Department. The building supports the head of the Recreation Department and an administrative 
assistant. The functional part of the building is housed on the first floor, with the second floor being used for 
storage. The building also occasionally hosts functions or programs for kids. The building operates from about 
6:45AM to 6:00PM during the week.  
When investigating the site, it was noted that while the structure may not be most efficiently put 
together, those who work there do their best to make it as efficient as possible. The lights downstairs which get 
the most use have been converted to fluorescent lights. The upstairs lighting however uses about five 
incandescent light bulbs throughout the halls and bedroom or “storage” rooms. These lights are rarely used, and 
any room on the first floor not being used had the lights off. The outside lighting includes motion sensor 
incandescent lights used for security.  
The boiler and heating system is extremely old and delicate. The thermostat temperature upstairs was set 
at 60 degrees Fahrenheit and the downstairs heat is only turned on when someone is there to about 70 degrees 
Fahrenheit. There is a window mounted air conditioning unit which is used during the summer months. The 
building envelope is extremely old as well. The windows are old and very drafty. Masking tape is used around 
the edges to dry and seal up the windows. There is also a lack of sufficient insulation through the building. This 
is especially noticeable upstairs where you can feel a draft throughout the rooms. 
Actions 
 The first recommendation proposed should be for the Town of Holden to consider what its long term 
plans for housing the Recreation Department are. If it is intended to keep the Recreation Department in that 
building, then many extensive fixes should be made to it. Other options to consider are moving the Recreation 
Department to a different building that is already in use by Holden such as the Senior Center, the new middle 
school, or the old Police Station. 
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If the Town intends to keep the recreation building, one of the first corrective measures to employ is to 
fix up the building structure. Putting in insulation and replacing windows will help regulate building 
temperature with less energy used. The next step would be to replace the boiler and to install programmable 
thermostats. Lastly, the Town could look into replacing the lights with LEDs or fluorescents for the upstairs 
lights. These steps would likely conserve at least 20 percent of the energy currently used. 
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Street Lights 
Currently one of the largest uses for electricity by the Town of Holden is street lighting. The town uses 
about 820,000 kWh in a given year for street lighting, across approximately 1,600 street lights. The majority of 
these street lights are high pressure sodium bulbs. According to the DOER website and a statement from the 
City of Boston, LED streetlights can reduce energy consumption between 25 and 60 percent when compared 
with traditional mercury or sodium based lamps (Department of Energy Resources, 2012) (City of Boston, 
2012). With the way current LED technology is growing, most sources indicate 50-60 percent savings most 
likely (Banham, 2012). They also have a longer lifespan of around 10-15 years and require less maintenance. In 
fact, the DOER estimates that another 25 percent in maintenance costs can be saved by switching to LED street 
lights.  
 The cost of switching to LED lights varies based on complexity, design choice, and size of orders. While 
the DOER estimates these costs between $300 and $750 per light, research shows that these installation costs 
are often closer to $300, and could fall below this into the $200 range. If the Town completely replaced its 
streetlights for $300 per light, the initial installation costs will be about $480,000. If the Town reduced street 
light energy consumption by 50 percent from this replacement, its new usage would be 410,000 kWh. At $0.14 
per kWh, this would save the Town about $57,400 yearly. An additional $3,500 in maintenance costs could 
likely be saved as well due to the extended life of LED lights. This puts the total payback period at around eight 
years, and energy reduction of approximately 410,000 kWh or 1,399.33 MMBtu.  
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Criterion 4 
For the “purchase only fuel efficient vehicles” criterion of the Green Communities Act, Holden must 
simply comply with the fuel-efficiency standards outlined under the Green Communities page on the DOER 
website. Many vehicles are exempt from this criterion, in particular heavy-duty vehicles that weigh over 8,500 
pounds. In addition, police cruisers, passenger vans, and cargo vans are exempt until fuel-efficient alternatives 
become available. The standards as of 2013 are lenient, with the highest requirement being 29 miles per gallon 
for 2-wheel drive cars. To achieve this criterion, the Town of Holden must submit letters from their 
government, public school district, and (if they choose to participate) regional school district, promising to 
abide by these standards. In addition, an inventory of both exempt and non-exempt vehicles must be developed 
and maintained.  Holden must review the fuel efficient vehicle policy annually and ensure that it reflects the 
DOER’s most recently published MPG minimums. 
One vehicle in Holden's fleet is a 2000 Ford Ranger used by the Light Department. One possible 
replacement to this vehicle that would meet the requirements under this criterion could be 2011 Ford Ranger. A 
side by side comparison of these two vehicles shows the newer 2011 Ford Ranger, with the same specifications, 
would consume $200 less in gasoline costs per year. 
Criterion 5 
 To meet the Green Communities standard of the building code, the Town must submit to a vote a new 
energy efficient building code meeting all the requirements of the Stretch Energy Code. In Holden, a vote for 
this change would have to be held at a town meeting and would most likely require lobbying on behalf of the 
Town. As many as 122 other towns in Massachusetts have already passed the Stretch Energy Code by holding 
information sessions and making the public aware of the great benefits that comes with both residential and 
commercial buildings built under this code. As soon as the Town passes a code meeting all the requirements 
such as the Stretch Code, criterion 5 will be accomplished.  
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Conclusion: 
 The Green Communities Act provides many towns and cities the ability to reduce their carbon footprint 
by lowering their energy use and promoting new energy efficient methods. This Act gives communities 
achieving the status of “Green Community” grants and funding to apply some of the energy saving plans to 
town facilities. In order to achieve this status, towns must meet five criteria which are designed to help the 
community move forward in reducing energy in the future. These criteria are as follows: 
• “As-of-Right” Siting 
• Expedited Permitting Process 
• Energy Reduction Plan 
• Fuel Efficient Town Vehicles 
• Stretch Energy Building Code 
 For this project, the Town of Holden was chosen to work on attaining Green Communities status. As a 
group, we delegated the different criteria to individuals in order to achieve a better understanding of the 
complexities of each criterion and research was done to better understand the requirements necessary to meet 
them. Work was then done to give Holden a solid foundation to move forward with meeting the criteria and 
achieving Green Community status.   
 Criterion 1, “As-of-Right” Siting, requires that a town zone areas specifically for the use of renewable 
energy generation, research and development, and manufacture. This can be accomplished by a letter from town 
officials confirming that such zones exist and are ready for use in the renewable energy industry.  Through our 
research the Town of Holden was found to meet the zoning requirements for renewable energy sites and 
recommendations were made that a letter could be drafted confirming this fact. 
Expedited Permitting in Criterion 2 says that building permits needed for all new construction included 
in Criterion 1 must be executed on a strict timeline that allows the construction to move forward. This means 
that any renewable energy facility can be opened as quickly as possible to help the community in energy 
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efficiency. Like Criterion 1, expedited permitting can be confirmed with an official letter from town officials 
stating that the process already in place or a newly approved process will expedite permits for facilities meeting 
the requirements of Criterion 1. Our group found Holden’s permitting process to meet this requirement with 
help from the surveyor’s office.  
The reduction of the town’s overall use of energy by official facilities is the most difficult criteria to 
accomplish as it requires the town reduce its total energy consumption by 20 percent over a period of five years. 
To satisfy the criterion the town must complete a plan that shows how this energy reduction will be 
accomplished. We assembled data given by the Town to establish a base year and set up the data gathering 
required to make an energy reduction plan by persons working on this project in the future. Visits to Town 
facilities and audits by our own group members were taken as a preliminary look at possible energy saving 
areas.  
 Criterion 4 is labeled as Fuel Efficient Vehicles which states that a town must make an effort to purchase 
only fuel efficient vehicles where commercially available to standards set by the Environmental Protection 
Agency. The purchase of these vehicles can be when a new or replacement vehicle is needed and not on any 
specific timeline. For Holden to pass this requirement a letter from town officials saying that this can be met, 
and the Town will in fact make the effort, is all that is needed. Our group has made this recommendation to the 
Town and officials will be taking it under advisement.  
 The Stretch Energy Code is an appendix to the current building code in Massachusetts which holds 
commercial and residential new construction to standards of better energy efficiency and building envelopes. 
For a town to meet this requirement, the Stretch Energy Code or a similar code must be passed by the town 
during a town meeting. In researching past communities who have passed the Stretch Code, our group has 
found that some towns experienced difficulties in that townspeople were resistant to the change. 
Recommendations were made to hold information sessions that would educate the public on the financial 
benefits as well as the environmental impact.  
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 When all five criteria are met, Holden will become a Green Community and will receive grants helping 
the Town’s energy reduction plans as well as updating the vehicles used by town officials and workers. The best 
uses of the grant money, from our observations and recommendations, would be updating the street lighting to 
LEDs, insulating the Department of Public Works garage, and implementing natural gas boilers to both the 
Town Hall and Starbard Building. A switch to LED street lights would be the most beneficial, as street lighting 
is one of the largest electrical accounts. This change could save 50 to 60 percent in energy use. The Department 
of Public Works garage is one of the most outdated buildings, and would be the biggest beneficiary of an 
improved building envelope. The amount of grant money received would not be useful in the constructing of a 
new Department of Public Works garage. In place of Town funds, the grant money could be used to switch out 
the old boilers in the Town Hall and Starbard Building and update the heating system with the use of 
programmable thermostats and zone heating. Our recommendations for the use of the grant money could 
significantly decrease the energy usage in the Town, without withdrawing from the Town budget. 
So far 110 towns have reached Green Community status, and Holden can become the next one with 
written letters confirming it meets the first, second and fourth criteria, an energy reduction plan for the next five 
years, as well as adoption of the Stretch Energy Code. When these are complete Holden will be on its way to 
becoming a sustainable community.   
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Appendix B:    
                                                               
 
EXPEDITED PERMITTING OPTIONS 
INTRODUCTION 
Criteria Two of the Green Communities Program states that communities need to adopt an expedited 
application and permitting process under which as-of-right energy facilities (criterion #1) may be sited within 
the municipality and which shall not exceed 1 year from the date of initial application to the date of final 
approval. 
 
Such an expedited application and permitting process applies only to the proposed facilities which are subject 
to the as-of-right siting provisions, and documentation that all permits necessary to site proposed facilities can 
be issued within the 1 year deadline is required.  
 
Note: Municipalities can also meet this requirement by applying the expedited permitting process of MGL 
Chapter 43D to the as-of-right zoning district(s), which has a one hundred and eighty day (180) deadline 
requirement. 
 
COMPLIANCE 
 
Standard One Year Process 
 
To meet  this criterion municipalities need to have rules and regulations in place governing permit issuance 
such that all local permitting decisions - formal determinations, orders of conditions, licenses, certificates, 
authorizations, registrations, plan approvals, or other approvals or determinations with respect to the use, 
development or redevelopment of land, buildings, or structures required by any issuing authority – applicable 
to the siting and construction of clean energy facilities within the relevant zoning district(s) can be issued 
within 1 year of submission of a completed application.   
 
In regard to documentation, municipalities will have already demonstrated that they have by-right zoning 
allowing clean energy facilities (criterion #1).  Thus, communities need to show that other provisions of the 
zoning (e.g. site plan review), as well as other local regulations, allow permitting within one year.  In order to 
document compliance with the Green Communities expedited permitting criterion (criterion #2) municipalities 
must provide DOER a letter from legal counsel affirming that nothing within the municipality’s rules and 
regulations precludes issuance of a permitting decision within one year along with the language addressing 
approval procedures and associated timing from any applicable bylaws/ordinances or regulations. 
 
GREEN COMMUNITIES  
GRANT PROGRAM 
GUIDANCE 
 
 
Criteria 2 
Expedited Permitting 
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Municipalities should also be aware that once designated a Green Community they will be required to report 
annually on their permitting of clean energy projects within as-of-right zoning districts.  Communities not 
adhering to the 365 day permitting requirement will be at serious risk of losing their Green Community 
designation. 
 
 
MGL c 43D Priority Development Sites 
A municipality may also meet the Green Communities expedited permitting criterion by providing for as-of-
right siting of renewable or alternative energy generation or manufacturing or research and development 
(R&D) facilities within a Priority Development site approved pursuant to Chapter 43D by the interagency 
Permitting Board.  The municipality will be required to provide documentation that demonstrates that the 
designated as-of-right zoned area and the 43D Priority Development Site overlap. If meeting the criterion by 
allowing the by-right construction of either  renewable or alternative energy (R&D) or manufacturing facilities, 
the municipality will be required to provide a letter from the municipality’s legal counsel providing 
documentation that a Priority Development Site approved pursuant to Chapter 43D by the Interagency 
Permitting Board applies to enough land within the district zoned for the by-right siting of energy facilities to 
construct at least 50,000 square feet of (R&D) or manufacturing space in the aggregate.  However, 
communities are encouraged to make the procedures expediting the permitting of renewable or alternative 
energy projects uniform throughout a zoning district in order to avoid confusion and facilitate siting and 
construction of renewable or alternative energy facilities. 
Note: The materials developed to assist communities with issuance of permits within 180 days as required by 
Chapter 43D will also help communities looking to expedite permitting for the purpose of becoming a Green 
Community.   
43D Website:  
http://www.mass.gov/?pageID=ehedsubtopic&L=4&L0=Home&L1=Start%2c+Grow+%26+Relocate+Your+Busi
ness&L2=Licensing+%26+Permitting&L3=Chapter+43D+Expedited+Permitting&sid=Ehed 
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Appendix C: 
                                                               
Energy Reduction Plan (ERP) Guidance and Outline 
INTRODUCTION 
Criterion Three for Green Communities Designation requires that a municipality (including both the general government 
and school district): 
 
(1) Establish an energy use baseline. This inventory must include all divisions and departments including: all 
municipal buildings, school buildings, municipal and school vehicles, street and traffic lighting, drinking water 
and wastewater treatment plants, pumping stations and open spaces1 owned by the municipality.  
 
• Divisions and departments operating as Enterprise Funds under MGL Chapter 44, Section 53F ½ where such 
services are provided by a third party contractor or where the sole operating and budget authority resides with 
a board or commission) may be excluded from the Energy Reduction Plan.   However, these operations are 
encouraged to become a part of and to adopt the Energy Reduction Plan.  The exclusion does not apply to any 
other existing or future division or department operating as an Enterprise Fund for which the City has direct 
authority over its operation. 
 
• If a municipality pays the energy bills for an asset that it does not own, it may elect to include that asset in its 
baseline if it would like to claim credit for any energy reductions for that asset. For example, towns frequently 
pay the energy bills for streetlights owned by their utility or for buildings owned by a historical society. Please 
explicitly state if you are electing to include an asset that the municipality does not own.  
 
• The energy use baseline inventory should be provided on an MMBtu (Million British Thermal Units) basis.  There 
are a number of acceptable tools for performing the inventory including: 
a. DOER’s MassEnergyInsight (MEI) (www.massenergyinsight.net) 
b. Energy Star Portfolio Manager 
  b. ICLEI software 
  d. Other tools proposed by the municipality and deemed acceptable by DOER 
 
• The baseline year should consist of the most recent year of complete data. For applications in the spring of 
2012, this should be Fiscal Year 2011 (or Calendar Year 2011). However, to allow communities to take credit for 
energy efficiency measures completed in recent years, a municipality may provide a baseline that goes back as 
far as FY 2010 (or CY 2010), and provide a reduction plan that begins in FY 2011 (or CY 2011).  Already 
completed measures should be documented as described in Section IV B 5. 
 
• For applications consisting of more than one municipality, each municipality must complete the inventory.  
However, the comprehensive program to reduce the baseline by 20% can be applied across all communities. 
 
(2) Put in place a comprehensive program designed to reduce this baseline by 20% within the 5 year period 
following the Baseline Year. For example, applicants using a Calendar Year 2010 baseline must reduce their 
total energy use by 20% by the end of 2015. Please note that the 5 year time period begins the year following 
                                                          
1 The “Open Space” category includes energy use by parking lots, parks, cemeteries and athletic fields. 
GREEN 
COMMUNITIES  
DESIGNATION 
PROGRAM 
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the baseline year, not the year following designation as a Green Community.  The 20% reduction is applied to 
the aggregate energy use (in MMBtus) in the baseline energy use inventory. 
 
a. Create an Energy Reduction Plan (ERP) to document both the baseline energy consumption and the 
comprehensive program to reduce total energy use by 20%.  An ERP is a document that requires 
thoughtful planning and participation by all municipal departments, including schools.  It can be 
expected that this entire process will require a minimum of three months. A team of individuals and a 
designated lead responsible for conducting the baseline inventory and developing the ERP should be 
identified.  The process will involve collecting data using one of the tools identified above, analyzing the 
data to understand where reductions can be achieved, setting goals and developing strategies based on 
data collection and analysis, and finally developing and writing the ERP.   
 
A well-prepared ERP will provide a realistic path for implementation.  The benefits of ERP 
implementation include long-term savings in annual energy costs and reductions in a municipality’s 
greenhouse gas emissions.  It also presents an opportunity to perpetuate these benefits if a portion of 
the cost savings is re-invested in further energy efficiency. Finally, the ERP is an opportunity to engage 
the community in municipal energy reduction, both in its design and implementation and in publicizing 
its successes. 
 
b. Report annually on the ERP. If at the end of 5 years a municipality has not reduced its energy 
consumption by 20%, it will be asked to provide justification for not fulfilling its ERP.  If a municipality 
can demonstrate that it has done everything reasonably achievable to obtain the reductions, then no 
further action will be required.  If the municipality does not effectively demonstrate why it has not 
reduced its consumption by 20%, then the municipality is at risk of losing its Green Community 
designation.  A municipality will not lose its previously-awarded grant funding as a result of not meeting 
its 20% energy reduction goal.   
 
 
 
___________________________________________________________________________________________ 
 
INSTRUCTIONS FOR CREATING AN ENERGY REDUCTION PLAN 
 
A comprehensive ERP consists of a number of key components which enables a municipality to establish energy 
reduction goals and develop a structure to meet those goals over a specific period of time.   The outline below presents 
the format for the ERP and addresses its key components.  The information contained in the outline below is the 
minimum information that a municipality is expected to provide in its ERP. Please use the sample tables provided, but 
note that it is important to also provide a brief supporting narrative. 
 
This outline contains several embedded excel files that will only work for Microsoft Office 2007 (Tables 3 and 4).  IF YOU 
WISH TO USE AN EXCEL TABLE BUT HAVE AN OLDER VERSION OF MICROSOFT OFFICE, PLEASE USE THE EXCEL 97-2003 
FILE PROVIDED SEPARATELY.  
To use the embedded Excel tables below, double-click in the table. Make your changes, save and click back into the main 
document. The table will automatically sum and format the data, but please verify.  
 
___________________________________________________________________________________________ 
 
ENERGY REDUCTION ACTION PLAN OUTLINE 
 
I. PURPOSE AND ACKNOWLEDGEMENTS 
 
        Letters from Both General Government and School District Verifying Adoption of the ERP 
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• General Government – The general government must provide a letter from the Chief Executive Officer of 
the city or town stating that it has adopted the Energy Reduction Plan.  The Chief Executive Officer is defined 
as the manager in any city having a manager and in any town having a city form of government, the Mayor 
in any other city, and the Board of Selectmen in any other town unless some other officer or body is 
designated to perform the functions of a Chief Executive Officer under the provisions of a local charter or 
laws having the force of a charter.  
 
• Public School Districts - For a municipality to meet this requirement, its public school district must be 
included in the municipality’s baseline. Furthermore, the public school district must provide a letter from the 
Superintendent for the Schools stating that is has adopted the Energy Reduction Plan.   
 
• Regional School Districts – Regional School Districts are not required to be part of a municipality’s Green 
Communities designation application. However, for regional school districts that wish to be part of a 
municipality’s Green Communities designation (with approval by the municipality), the regional school 
district must establish an energy use baseline and assign the appropriate percentage of that baseline to the 
municipality (based on the funding assessment percentage that municipality contributes annually to the 
regional school district). The regional school district must also adopt the Energy Reduction Plan. A 
municipality may also include its local elementary school that is part of a RSD, but not include their portion 
of the middle and/or high schools. In this case, 100% of the elementary school’s energy use would be 
included in the Energy Reduction Plan. See Appendix A for details. 
 
B.  List of Contributors that Participated in the Baseline and ERP Process 
 
 
II. EXECUTIVE SUMMARY 
A. Narrative Summary of the Town - including population and any special school accreditations, Energy Star© 
ratings, EPA Community Energy Challenge participant, ICLEI community, etc. 
 
B. Summary of Municipal Energy Uses - use instructions below to create Table 1 (sample below). Reiterating the 
Table 1 contents in text is not required. 
• Total Number of Municipal Buildings - including schools, and broken down by type of heating fuel (e.g. oil, 
propane, natural gas, etc.). For Regional School Districts wishing to be included in the municipality’s Green 
Communities designation, please list the number of their buildings (by fuel type) and vehicles (by exempt 
category) as separate lines and list “RSD” in the ownership column. 
• Building Additions and New Construction - Please identify any building additions or new construction 
planned for completion during the 5-year ERP period.  Due to the unique nature of many building projects, a 
community MUST consult with DOER regarding building stock changes prior to submission of their Green 
Communities application. For general guidance, please see Building Stock Changes Guidance in Appendix B. 
• Total Number of Vehicles - including schools, and broken down by number of exempt and non-exempt 
vehicles as defined by Green Communities Criteria 4. 
• Total Number of Street Lights and Traffic Lights – please list the number of street and traffic lighting are 
owned by the municipality or by the utility in separate rows with a note in the ownership column. If owned 
by the utility, then these will not be included in the baseline and Energy Reduction Plan. 
• Water and Sewer – note the number of drinking and wastewater treatment plants and pumping stations 
owned by the municipality. 
    
Table 1: Summary of Municipal Energy Users (Sample Data) 
 
 Number Ownership 
Buildings   
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Oil Heat 5 Muni 
Oil Heat 3 RSD 
Natural Gas Heat 0  
Propane Heat 4  
Biomass Heat 0  
Other Heat Type 0  
Vehicles   
Non-Exempt 25 Muni 
Exempt 20 Muni 
Exempt 5 RSD 
Street Lights 200 Utility 
Traffic Lights 2 Muni 
Water and Sewer   
Drinking Water Treatment Plant 1  
Wastewater Treatment Plant 0 (regional) 
Pumping Stations 10  
 
 
 
C. Summary of Energy Use Baseline and Plans for Reductions – use sample Table 2 provided below 
 
 
Table 2: Summary of Municipal Energy Use Baseline 
 
BASELINE YEAR ____ 
MMBtu Used in 
Baseline Year 
% of Total MMBtu 
Baseline Energy  
Consumption 
Projected Planned 
MMBtu Savings 
Savings as % of Total 
MMBtu Baseline 
Energy Consumption 
Buildings     
Vehicles     
Street/Traffic Lights     
Water/Sewer/Pumping     
Open Space2     
Total  100%  20% 
 
 
 
  
                                                          
2 A municipality can choose to attribute Open Space energy use to the other categories if desired. If open space is used as a category, please be 
sure to list exactly what is included as a footnote and that, if using MassEnergyInsight, it matches its Table 3.  
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III. ENERGY USE BASELINE INVENTORY 
 
A. Identification of the Inventory Tool Used (preferably MassEnergyInsight) 
 
B. Identification of the Baseline Year 
 
C. Municipal Energy Consumption for the Baseline Year – please use one of the following options: 
 
• Using the embedded excel Table 3 below (only works for Excel/Word 2007), provide one table with both 
native units (kWh, therms, etc.) and MMBtu 
 
• Using the separately provided excel version of Table 3, provide one table with both native units (kWh, 
therms, etc.) and MMBtu 
 
• Using MassEnergyInsight, provide tables reporting energy use in native units (kWh, therms, etc.) and 
MMBtu separately. Your MassEnergyInsight information MUST be complete, including uploaded oil, 
propane, gasoline, diesel and renewable fuels. Refer to MassEnergyInsight's Energy Reduction Plan 
Guidance Table 3 (Fuel Units) and Energy Reduction Plan Guidance Table 3 (MMBtu). 
 
Provide an overall breakdown per individual building, water and sewer treatment plants, and open space 
facilities.  An open space category may be used for any facility or location where the primary purpose of the 
facility is exposed space, for example parks, cemeteries and athletic fields. Vehicles, streetlights, traffic lights 
and distribution and water/sewer distribution and collection pumping can be provided in the aggregate. Please 
insert additional columns for any other fuels and be sure to list their consumption in the correct units. 
 
Fuel use from all vehicles, including those characterized as exempt AND non-exempt under Criterion 4 must be 
included. Diesel and gasoline must be listed separately.  
 
Renewable Energy is a fuel source and the amount of renewable energy generated by the Green Community 
should be included here. Please report the amount of renewable energy consumed by each building. For 
example, a solar PV system that supplies electricity only to the high school it is mounted on should be included 
under Renewable Energy - Electric for the high school. For larger systems serving more than one building, please 
contact DOER. For thermal Renewable Energy systems that do not have a flow meter to measure the actual 
amount of thermal energy generated, please report the projected thermal energy generation from the design 
study. See examples in italics below. Biomass and biofuels should be reported separately from other Renewable 
Energy types by reporting fuel consumption. Please do not include any Renewable Energy Certificates as these 
only displace the carbon emissions associated with energy generation, not the use of the energy. 
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Table 3: Municipal Energy Use Baseline (Embedded Excel version, only works with Office 2007; a separate version is provided for Excel 97-03)3 
 
                                                          
3 1 To convert thermal renewable energy generation to MMBtu, please multiply by the conversion factor for the displaced energy source. For example, for solar thermal replacing  
oil, multiply the gallons of oil that were not consumed by 0.139 MMBtu/gallon. 
2 A municipality can choose to attribute open space energy use to the other categories if desired. If open space is used as a category, please be sure to list exactly what is included as a footnote and 
that, if using MassEnergyInsight, it matches MassEnergyInsight Table 3. 
kWh MMBtu Therms MMBtu Gallons MMBtu Gallons MMBtu Gallons MMBtu Gallons MMBtu kWh MMBtu Gallons MMBtu
School 0 0 0 0 0 0 0
Town Hall 0 0 0 0 0 0 0
Police 
Station
Add Bldg
Add Bldg 0 0 0 0 0 0 0
Subtotal 
for 
Buildings
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Drinking/W
astewater 
Treatment 
Plant(s)
0 0 0 0 0 0 0
Pumping in 
Aggregate
0 0 0 0 0 0 0
Open 
Space 2
0 0 0 0 0 0 0
Vehicles in 
Aggregate
0 0 0 0 0 0 0
Street and 
Traffic 
Lights in 
Aggregate
0 0 0 0 0 0 0
Total 
Energy 
Use
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Diesel
Renewable Energy - 
Electric
Renewable Energy 
- Thermal 1
Total 
MMBtu
Electricity Natural Gas
#2 Distillate Fuel 
Oil Propane Gasoline
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IV. ENERGY REDUCTION PLAN  
A. Narrative Summary –  
1. Overview of Goals for Years 1-3  
2. Overview of Goals for Years 4-5 
3. Identify Areas of Least Efficiency/Greatest Waste – MassEnergyInsight’s “Buildings to Target” view is 
helpful in identifying these areas 
 
B. Getting to a 20% Energy Use Reduction Within the 5 Year Period Following the Baseline Year - NOTE:  At a 
minimum, a municipality must be able to identify specific measures with projected reductions to obtain a 15% 
reduction with supporting audits and/or calculations for these measures.  A general strategy in the narrative 
section for identifying and obtaining the remaining 5% is acceptable. This section should include energy 
reductions anticipated from all divisions and departments including: all municipal buildings, school buildings 
(excluding Regional School Districts), municipal and school vehicles, street and traffic lighting, drinking water and 
wastewater treatment plants, pumping stations and open spaces owned by the municipality.  
 
1. Program Management Plan for Implementation, Monitoring and Oversight – Identify the personnel 
responsible both for oversight of the Energy Reduction Plan implementation and for implementation of energy 
conservation measures in specific departments or buildings, if applicable. Also identify personnel responsible for 
the Annual Reporting requirements. 
 
2. Summary of Energy Audit(s) or Other Sources for Projected Energy Savings - Although an energy audit is 
not a requirement for an ERP, an audit can provide a better understanding of existing conditions and can 
identify opportunities for energy reduction. All sources for projected energy savings for individual measures 
must be identified in Table 4 and included as attached audits or calculations. If any energy audits were 
completed, including an Investment Grade Audit conducted as part of an energy savings performance contract, 
please provide a brief summary of the audit(s) and either provide as an attachment or cite as a resource. 
 
3. Energy Conservation Measures – In Table 44, list completed and planned energy conservation measures, 
including vehicular efficiency measures. References for each measure must be included in the table and these 
references must be included as appendices to the Energy Reduction Plan.  Please subtotal projected annual 
MMBtu savings for each category: buildings, vehicles, street and traffic lights, water and sewer, and open space, 
as well as a municipal total. Refer to the sample table below.  
 
Table 4 will be also be used for future Green Communities reporting if you are designated, including applying for 
and final reporting on a Green Communities designation grant and for annual reports. 
 
 For each measure, provide5: 
                                                          
4 Table 4 will be also be used for future Green Communities reporting if you are designated, including applying for and final reporting on a Green 
Communities designation grant and for annual reports. 
 
 
5 Why Does DOER Want This Level of Detail? 
 
This information will be used by DOER to:  
 
• Confirm that a municipality has a well thought-out and documented pathway to fulfill their commitment to reduce their energy 
consumption by 20% in five years. 
• Ensure that all Green Communities have met a similar level of review stringency in order to be designated. 
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• its status/projected timeline 
•  the projected energy savings in native units (kWh, gallons, therms, etc.)  
• the projected cost savings 
•  the total cost 
• any utility incentives received 
• any planned use of Green Communities grant funds, if designated 
• for measures requiring additional funding, please list the funding source: capital budget, 
operating budget, debt and type, or other grants 
• the source of the calculated energy and cost savings in the reference column. Audits and/or 
calculations must be included in the Appendices.  
 
4. If Creating an ERP Without an Audit - municipalities can analyze the energy baseline data for the 
buildings which are least efficient to identify appropriate Energy Conservation Measures based upon knowledge 
of the building and its equipment. Projected energy savings may be obtained by requesting information from 
equipment manufacturers. For example, if a building has an older boiler with an efficiency factor of 50% and the 
proposed new boiler has an efficiency factor of 90%, energy savings from the boiler can be estimated by 
multiplying 40% times the annual fuel use of the boiler. These calculations must be included in the Appendices. 
 
For estimates based upon the knowledge and expertise of energy professionals that are members of the 
community, please document all rationale and calculation in the Appendices. For example, if a lighting project 
were implemented in one school and saved 10% of electricity use, the 10% savings could be used as an energy 
savings estimate to another school for the same measure. This estimate cannot be applied to another building 
type such as a Town Hall or Police Station. Additionally, the year of the last lighting retrofit in both schools 
should be provided to confirm that there are similar efficiency opportunities.  If sources other than an audit are 
used for projected energy savings, please provide a brief summary of those sources here and include complete 
assumptions and calculations in the Appendices.  
 
PLEASE NOTE that the projected energy savings from a building in another municipality’s Energy Reduction Plan 
cannot be used.  In addition, the total projected energy savings in an audited municipal building cannot simply 
be applied to other municipal buildings.  In order to be able to apply projected savings from one audited building 
to another unaudited building, the buildings must be similar in type and specific measures that are common to 
both must be identified with supporting details included to verify this type of estimation. Examples include last 
year of lighting retrofits, current boiler/furnace efficiencies and quotes for new boiler/efficiencies, R-values of 
insulation and calculations of potential savings. The building types and occupational profiles must be similar 
unless the measure is building-independent (such as vending machine energy controls). 
 
5. For Municipalities Taking Credit for Efficiency Measures Occurring Before Green Communities Designation 
Application - (i.e. for towns with a baseline of FY2010 or CY2010). Actual reductions in energy usage may be 
applied to the 15% in identified energy savings. For example, a municipality with a baseline year of FY2010 saw 
an energy reduction of 4% in FY2011. They would then need to identify an additional 11% in documented energy 
efficiency measures in Table 4, as well as an additional 5% in general efficiency strategies in the narrative. 
                                                                                                                                                                                                                        
• Provide information to the legislature and general public on the total and average projected energy savings, projected energy cost 
savings, greenhouse gas reductions, total capital costs, simple payback time, and financial support from the electric and gas utilities for 
the Green Communities program as a whole.  
• Confirm that energy use reduction is from energy efficiency projects and initiatives. Because reporting of a building’s total energy usage 
reflects both efficiency and renewable energy projects, a municipality needs to demonstrate that it has implemented enough energy 
efficiency to account for 20% of the total energy reduction in year 5. 
• Analyze the relative effectiveness of project measures (i.e., heating upgrades, VFDs on pump stations, LED streetlights, use of biodiesel) 
to provide informed recommendations to additional municipalities.  
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In order to claim credit for actual energy reductions, include in Table 4 all efficiency measures implemented 
during the period following the baseline year with estimated energy savings from each measure. Then 
demonstrate the actual energy reductions by providing a separate Table 3a for each year following the baseline 
year with the annual energy reductions for each building and for the municipality as a whole. (This is the same 
information that will eventually be asked of you in the Annual Reports if designated as a Green Community.) 
 
6. For Municipalities Using a Performance Contract (Energy Management Services) – If an Investment Grade Audit 
(IGA) has been performed, a municipality may provide the IGA report in lieu of Table 4 for those measures and 
buildings/facilities. If ≥ 15 percent reduction from the baseline energy use has not been identified, additional 
measures should be listed using Table 4. 
 
 
 
C. Summary of Long-Term Energy Reduction Goals – Beyond 5 years 
1. Municipal Buildings (including schools) 
2. Vehicles (including schools) 
3. Street and Traffic Lighting 
4. Perpetuating Energy Efficiency – Has the town considered an energy conservation savings reinvestment plan 
(in which some of the energy savings are reinvested into a fund to finance future energy efficiency or 
renewable efficiency measures)? Or has it identified a mechanism for directing some of the energy cost 
savings from an annual operating budget to reinvesting in further energy efficiency? 
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(Embedded Excel version, only works with Office 2007; a separate version is provided for Excel 97-03)6
                                                          
6 1 To convert thermal renewable energy generation to MMBtu, please multiply by the conversion factor for the displaced energy source. For example, for solar thermal replacing  
oil, multiply the gallons of oil that were not consumed by 0.139 MMBtu/gallon. 
2 A municipality can choose to attribute open space energy use to the other categories if desired. If open space is used as a category, please be sure to list exactly what is included as a footnote and 
that, if using MassEnergyInsight, it matches MassEnergyInsight Table 3. 
Status
Category/Building
Energy 
Conservation 
Measure
Status 
(Completed 
with 
month/year or 
planned 
Qtr/year)
Projected 
Annual 
Electricity 
Savings 
(kWh)
Projected 
Annual 
Natural Gas 
Savings 
(therms)
Projected 
Annual 
Heating Oil 
Savings 
(gallons)
Projected 
Annual 
Propane 
Savings 
(gallons)
Projected 
Annual 
Gasoline 
Savings 
(gallons)
Projected 
Annual 
Diesel 
Savings 
(gallons)
Projected 
Annual 
Cost 
Savings ($)
Total 
Installed 
Cost ($)
Green 
Community 
Grant ($)
Utility 
Incentives 
($)
Net Cost ($)
Funding 
Source(s) 
for Net 
Costs
Source for 
Projected 
Savings
Elementary 
School Lighting Retrofit
Completed 
2/2011
Town 
Capital Plan 
FY2011
http://www.energyst
ar.gov/ia/business/
downloads/BP_Ch
ecklist.pdf
Town Hall Air Sealing In progress N/A
A-Z Energy Audit, 
2008
Town Hall New Boiler Planned Q1-Q2 2012 N/A
Boilers-to-Go Quote, 
2009
0 0 0 0 $0 $0 $0 $0 $0
Traffic Lights LED Traffic lights In progress
Town 
Operating 
Budget 
FY2011
LED Signals Today 
Quote, 2009
0 0 0 0 $0 $0 $0 $0 $0
Drinking Water 
Treatment Plant
2 Variable Speed 
Drives
Planned Q3-
Q4 2012
Town Bond 
2012
Energy Masters 
Technical Study, 
2010
0 0 0 0 $0 $0 $0 $0 $0
Vehicles Anti-idling retrofit for 2 police cruisers In progress
Town 
Operating 
Budget 
FY2012
green.autoblog.co
m
Vehicles
Purchase of 2010 
Hybrid Civic Hybrid 
to replace 2001 
Toyota Camry 
(incremental cost)
Planned fall 
2011
Town 
Capital Plan 
FY2011
www.fueleconomy.
gov
0 0 0 0 $0 $0 $0 $0 $0
0 0 0 0 $0 $0 $0 $0 $0
0 0 0 0 0 0 0
WATER/SEWER/PUMPING 
SUBTOTAL
VEHICLES SUBTOTAL
Table 4
Energy Conservation Measures Data
Energy Data Reference Data
TOTAL MMBtu SAVINGS
TOTAL 
Projected Savings
Measure Financial Data
BUILDINGS SUBTOTAL
STREET AND TRAFFIC LIGHTS 
SUBTOTAL
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V. ONSITE RENEWABLE ENERGY PROJECTS & RENEWABLE ENERGY  
 
Please note any plans for onsite municipal renewable energy projects during the 5-year period. These projects should not be included towards 20% reduction. 
The purchase of Renewable Energy Certificates cannot be used towards the 20% reduction in any instance. If renewable energy projects are planned, in process 
or completed, please include them in Table 5. 
 
(Embedded Excel version, only works with Office 2007; a separate version is provided for Excel 97-03)7 
 
Status
Location
Renewabl
e Energy 
Project
Status 
(Complete
d with 
month/yea
r or 
planned 
Qtr/year)
Projected 
Annual 
Electricity 
Generatio
n (kWh)
Projected 
Thermal 
Generatio
n/Displace
d (therms)
Total 
Project 
Cost ($)
Projected 
Annual 
Cost 
Savings 
($)
Green 
Communit
y Grant ($)
MassCEC 
& Other 
Grants    
($)
Net Town 
Costs ($)
Funding 
Source(s) 
for Net 
Town 
Costs
Source for 
Projected 
Generatio
n and 
Savings
N/A 0 0 0 $0 $0 $0 $0 N/A N/A
0 0 0
Renewable Energy 
Measure Energy Data Financial Data Reference Data
Renewable Energy 
P j t  T t lO  tu 
SAVINGS
 
 
 
VI. LIST OF RESOURCES 
 Identify resources that the municipality used to create its ERP (websites, documents, tools). Please include contact information (websites, names and 
emails, etc.). Please note that this section cannot be used in place of the Reference "Source for Projected Savings" column in Table 4. 
 
 
                                                          
7 1 To convert thermal renewable energy generation to MMBtu, please multiply by the conversion factor for the displaced energy source. For example, for solar thermal replacing  
oil, multiply the gallons of oil that were not consumed by 0.139 MMBtu/gallon. 
2 A municipality can choose to attribute open space energy use to the other categories if desired. If open space is used as a category, please be sure to list exactly what is included as a footnote and 
that, if using MassEnergyInsight, it matches MassEnergyInsight Table 3. 
  
MMBtu Conversion Chart8 
 
Fuel Energy Content of Common Fossil Fuels per DOE/EIA 
BTU Content of Common Energy Units – (1 million Btu equals 1 MMBtu) 
• 1 kilowatt hour of electricity = 0.003412 MMBtu 
• 1 therm = 0.1 MMBtu 
• 1 ccf (100 cubic foot) of natural gas = 0.1028 MMBtu (based on U.S. consumption, 2007)  
• 1 gallon of heating oil = 0.139 MMBtu  
• 1 gallon of propane = 0.091 MMBtu 
• 1 cord of wood = 20 MMBtu 
• 1 gallon of gasoline = 0.124 MMBtu (based on U.S. consumption, 2007) 
• 1 gallon of E100 ethanol = 0.084 MMBtu 
• 1 gallon of E85 ethanol = 0.095 MMBtu 
• 1 gallon of diesel fuel = 0.139 MMBtu 
• 1 gallon of B100 biodiesel = 0.129 MMBtu 
• 1 gallon of B20 biodiesel = 0.136 MMBtu9 
• 1 gallon of B10 biodiesel = 0.137 MMBtu9 
• 1 gallon of B5 biodiesel = 0.138 MMBtu9 
• 1 barrel of residual fuel oil = 6.287 MMBtu 
FOR MORE INFORMATION 
Website: 
www.mass.gov/energy/greencommunities 
 
                                                          
8 If a conversion factor for a fuel you use is not provided, please contact DOER. 
9 Calculated Values from those of diesel and B100 biodiesel 
  
APPENDIX A – Guidance for Inclusion of Regional School Districts in Energy Reduction Plan 
 
• For a regional school districts (RSD) to be included as part of a municipality’s Green Communities 
designation, the RSD must be included in the energy use baseline for the municipality and must adopt 
the energy reduction plan. For the RSD to be included in the municipality’s energy use baseline, it must 
determine its individual energy use baseline and assign the appropriate percentage of that baseline to 
the municipality. The appropriate percentage is the funding assessment percentage that municipality 
contributes annually to the RSD.  
 
• The energy use data for the RSD should be apportioned and included in the Town’s Energy Reduction 
Plan as described below. Upon request, both the Town and the RSD should be able to provide the RSD’s 
data prior to apportionment (i.e. the RSD’s total energy use). 
 
• A municipality may include its local elementary school that is part of a RSD, but not include their 
portion of the middle and/or high schools. In this case, 100% of the elementary school’s energy use 
would be included in the Energy Reduction Plan. The apportionment instructions below do not apply. 
The accounts from an elementary school belonging to a RSD may be assigned in MassEnergyInsight to 
an individual municipality if desired. 
Instructions to include RSD Energy Data in a Town’s Energy Reduction Plan  
• Include a paragraph in IIA Narrative Summary of the Town including a description of the RSD and the 
portion of its funding (as a percentage) that the municipality contributes. 
 
• Add a column to Table 1 to indicate the TOTAL number of buildings, vehicles, streetlights, and traffic 
lights owned by the RSD, with appropriate subcategories. These numbers should NOT be apportioned 
to the Town based upon the funding assessment percentage.  See sample below: 
 
Table 1: Summary of Municipal and RSD Energy Users 
 Municipal 
Number 
Ownership 
Buildings   
Oil Heat 5 Muni 
Oil Heat 3 RSD 
Propane Heat 4 Muni 
Vehicles   
Non-Exempt 25 Muni 
Exempt 20 Muni 
Exempt 5 RSD 
Street Lights 200 Utility 
Traffic Lights 2 Muni 
 
• Include the RSD in the energy usage and projected reduction totals in Table 2 Summary of Energy Use 
Baseline and Plants for Reductions. To calculate the appropriate amount to be included in the usage, 
  
multiply the total annual energy use of the RSD by the percentage of funding that the municipality 
contributes. 
 
Example: Town Y’s total annual energy use is 320,000. Town Y contributes 25% of the annual 
RSD funding. Its RSD’s total annual energy use is 80,000 MMBtu. The portion of the RSD’s 
energy use attributable to Town Y is 80,000 x 0.25 = 20,000 MMBtu. So Town Y’s Total Energy 
Use, including its RSD portion, is 320,000 + 20,000 = 340,000 MMBtus. 
• For IIIC Municipal Energy Consumption for the Baseline Year, Table 3, please list the RSD as separate 
building(s) in their own rows and only include the portion attributable to the Town based upon their 
funding assessment percentage. For vehicles and street and traffic lights, include as separate rows. For 
the energy consumption of the RSD’s buildings vehicles and lighting, only include the portion 
attributable to the Town based upon their funding assessment percentage. 
Instructions to use MassEnergyInsight for energy use data 
o Both the Town and the RSD must have authorized users, their accounts signed to specific 
buildings, and be actively entering oil, propane, and third-party purchased energy data. 
o Calculations to assign energy use to the Town from the RSD cannot be performed in 
MassEnergyInsight, the data must be exported and independently manipulated. However, as 
described above, these are simple multiplication and addition functions that can easily be done 
using a calculator or Excel. 
o The accounts from an elementary school belonging to a RSD may be assigned in 
MassEnergyInsight to an individual municipality if desired. 
o This data can be found in MassEnergyInsight’s ERP Guidance Tables 3A (Native Units) and 3B 
(MMBtu). 
o The RSD should provide their energy use data from MEI to the Town for inclusion in the Green 
Communities Energy Reduction Plan. 
o The Town should include the RSD data in Tables 1, 2, and 3 as described above. 
 
  
APPENDIX B - Guidance for Building Stock Changes 
 
For changes in building stock (including renovations, additions, new construction, demolition, replacement 
or acquisition) that occur after the baseline year AND after submission of this ERP (i.e. municipalities  using 
FY2010 or CY2010 as their baseline year), PLEASE CONSULT WITH DOER TO DETERMINE THE PROPER 
TREATMENT OF THEIR ENERGY USE IN THE BASELINE AND FUTURE ANNUAL REPORTS. In general, the 
guidance provided in the table below will be followed. However, due to the unique nature of many building 
projects, a community MUST consult with DOER regarding building stock changes prior to submission of 
their Green Communities application. Please contact your Regional Coordinator to initiate this 
conversation.  
 
     Table: Building Stock Changes Summary Guidance 
 
 Building Energy Use Included 
in Energy Consumption? 
How to Report? 
Retrofit/Renovation Yes Annual report 
Addition Yes, pro-rated by square 
footage 
Annual report 
New Construction No Separate monitoring 
Removal/Demolition No, subtract from baseline Annual report 
Replacement of an Existing Building Yes Annual report 
Acquisition of an Existing Building Only if desired Separate monitoring or 
add to baseline in annual 
report 
 
• Retrofit/Renovations:  Retrofits and Renovations will be factored into the 20% reduction and do not 
alter the energy use baseline. This is not additional space and renovations should be done such that the 
space becomes more efficient. 
 
• Additions:  The energy load for that building and its addition will be counted towards the 20% 
reduction target but will be pro-rated based on the building square footage. For example, if a 1000 sq 
foot building added 300 sq feet (an additional 30%), then 70% of the energy bills for the building would 
be accounted for in monitoring the community’s progress towards meeting its 20% energy reduction 
target. 
 
• New Construction:  The additional energy load from these buildings will NOT be added into the energy 
use baseline and therefore the additional load will NOT be factored into the 20% reduction target. 
However, a municipality will be expected to monitor the performance of this building, using 
MassEnergyInsight or another tool, under its annual Green Communities reporting to verify that it is 
performing as designed and modeled. If it is not, a corrective action plan must be developed and 
implemented to correct the building’s performance. 
 
• Removal/Demolition:  For buildings that are removed from the building stock, the energy use baseline 
will be adjusted to subtract that building and the 20% reduction target will be revised accordingly. This 
will occur if they are not replaced by a new building (see below). 
 
• Replacement of an Existing Building:  For buildings originally included in the baseline that go offline 
and are replaced by a new building, the energy use baseline will not change and the new building will 
be included in the 20% reduction target. If the new building is larger than the replaced building, then 
  
the energy use will be apportioned according to the difference in their square footages. For example, , 
if a 1000 sq foot building was replaced with a 1500 sq feet (an additional 33%), then 67% of the energy 
bills for the building would be accounted for in monitoring the community’s progress towards meeting 
its 20% energy reduction target. 
 
• Acquisition of an Existing Building:  For buildings that are acquired after the baseline year, that are old 
buildings and not new construction, and that are not replacing a building already included in the 
baseline, the additional load from these buildings will not be required to be included in the 
consumption profile and therefore the additional load will not be factored into the 20% reduction 
target. HOWEVER, one of the following two should occur: 
 
o At a minimum, as part of the Green Communities application Energy Reduction Plan (ERP), the 
municipality should address these buildings separately, noting what their baseline energy use 
was when they were acquired and what measures are planned for their improved energy 
performance. 
 
o As an alternative, if a municipality so chooses, they can add the load from these buildings into 
the energy use baseline when they were acquired and include them in the 20% reduction 
target. (A municipality may choose to do this because it may provide a better opportunity for 
them to achieve the 20% reduction target). If a municipality should choose to do this, they 
need to explain this in their ERP. 
 
• Petition to Modify Energy Use Baseline:  At any time, a municipality can petition DOER to consider 
modification of its baseline. For example, a municipality may replace an existing smaller school with a 
new school that is significantly larger, with a pool added, etc, and they may wish to adjust its baseline 
to take this added square footage and energy use data into consideration. DOER reserves the right to 
approve or deny any such petition. 
 
• For a municipality using FY2010 or CY2010 as  the baseline year:  If building additions or acquisitions 
occurred after the baseline year BUT prior to submitting its application for Green Communities 
Designation, a separate monitoring plan must be included in the ERP to address their energy efficiency. 
These buildings will NOT be added into the consumption profile and therefore the additional load will 
not be factored into the 20% reduction target. HOWEVER, the municipality should note in the ERP how 
these buildings were constructed or retrofit to be as energy efficient as possible and the intended 
energy performance as designed. The ERP must include a separate monitoring program for these 
buildings to ensure that they are performing as designed and modeled and, if not, must include a plan 
for corrective actions. 
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